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TASTE MASKED COMPOSITION CONTAINING A DRUG/POLYMER COMPLEX 

The present invention relates to therapeutic agent/polymer matrix complexes 
which have improved taste characteristics. 
5 Many therapeutically active substances have an unpleasant taste or cause a 

numbing effect when administered by mouth to a patient 

Many therapeutic agent/polymer combinations are known but the therapeutic 
agent is coated with the polymer. The problem with such products is that they are 
liable to be broken when orally administered by the patient, particularly when 
0 chewed» thereby allowing the therapeutic agent to be in direct contact with the mouth, 
thus the taste and/or numbing sensation of the therapeutic agent is no longer 
effectively masked. 

A further problem with copolymers of methacrylic acid and methyl 
methacrylate is that when complexed with therapeutic agents the product formed 
5 tends to be a gum. 

One particular drug, dimenhydrinate, is useful for treating the symptoms 
associated with travel sickness. Dimenhydrinate has a numbing taste. 

A preferred formulation of dimenhydrinate is in the form of a chewing gum or 
a chewable tablet which means that the conventional coating techniques using 
0 polymers such as anionic copolymers based on methacrylic acid and 

methylmethacrylate (such as Eudragit), aie ineffective in masking the numbing taste 
because the conventional polymer coated dimenhydrinate complex is broken down 
when chewed by the patient 

Another drug, paroxetine, is useful for the treatment of depression, panic 
5 disorders and obssessive compulsive disorders. Paroxetine has an unpleasant bitter 
taste. 

The present invention provides a therapeutic agent/polymer complex with 
superior taste masking qualities and can be prepared as a powder which is more easily 
formulated with other excipients to form conventional formulations. 
0 Accordingly, the present invention provides a chewable taste masked 

formulation comprising a therapeutic agent (or drug) containing at least one basic 
group or atom optionally in the form of a salt which is reacted with a polymer 
containing at least one acidic group to form a complex. 

A preferred therapeutic agent is dimenhydrinate or paroxetine. 
5 The term "basic group or atom" is understood to mean a group capable of 

donating electrons. Such groups include optionally substituted amino groups or 
optionally substituted thio groups. 

Suitable salts of therapeutic agents include acid addition salts which are 
suitably pharmaceutically acceptable salts such as the hydrochloride hemi-hydrate for 

-1- 
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paroxetine. 

It should be appreciated that in cases where the drug comprises two active 
components i.e. a basic one and an acidic one in the form of a salt, such as 
dimenhydrinate, which is the 8-chlorotheophylline salt of diphenhydramine then the 
5 term therapeutic agent in the form of a salt extends to both of these components- 
Suitable polymers include polymethacrylates such as Eudragit L and S which 
are copolymers of methacrylic acid and methyl methacrylate and have a mean 
molecular weight of about 135,000. 

The term "acidic group" is understood to mean a group capable of receiving 
10 electrons such as a carboxylic acid group. 

The complexes of therapeutic agent (including salts thereof) with polymers 
can be in different weight ratios. For paroxetine and dimenhydrinate, the complexes 
are preferably in a weight ratio of therapeutic agent to polymer of 1:0.8 to 1:1.5. 
Preferably the weight ratio is 1 : 1 . 
15 The preparation of complexes of therapeutic agents (including salts thereof) 

with polymers may suitably be carried out by dissolving the polymer and the 
therapeutic agent (including salts thereof) in suiuble solvents, such as iso-propanol, 
ethanol or diethyl ether, optionally at elevated temperatures such as 40°C, then for 
example adding a precipitating solvent such as n-hexane or evaporating the solvent 
20 and triturating the residue with a suitable solvent such as acetone. Hie resulting 
precipitated complex is suitably filtered and dried. 

Alternatively, such complexes may be prepared by suspending and mixing the 
therapeutic agent (including salts thereof) and the polymer in water at ambient or 
elevated temperatures such as 25 to 60X, preferably 50**C to 60"C, for 5 to 24 hrs. 
25 The resulting complex is suitably filtered and dried. 

Complexes of therapeutic agents (including salts thereof) and polymers may 
be formulated into conventional chewable dosage forms such as chewable tablets, 
candies, chewing gums, or soft chewable gelatin capsules using techniques generally 
known in the art or methods described or analogious to those described in the 
30 examples. 

Preferably dimenhydrinate/polymer complexes may be in the form of chewing 
gums or chewable tablets and paroxetine/polymer complexes may be in the form of 
chewable tablets or chewing gums. 

The following examples are illustrative of the present invention. 

35 

Example 1 

The Complex of Dimenhydrinate and Copolymer of methacrylic acid and 
metiiyl metiiacrylate (CDC), was obtained by stepwise dissolving 10 g of Copolymer 
(Eudragit L) and 10 g of dimenhydrinate in 100 ml of isopropanol, which was heated 
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to 40X until dissolved then 200 ml of n-hexane were added to precipitate the 
resulting product which was then filtered and dried. 

The 16.8 g of CDC gave the following analytical results. 

5 Appearance : white powder 

Numbing taste : absent 

Dimenhydrinale (HPLC assay) 45.78 mg/100 mg of CDC. 

10 

Example 2 

The Complex of Dhnenhydiinate and Copolymer of methacrylic acid and 
methyl methacrylate (CDC), was obtained by adding 1.5 kg of Dimenhydrinate and 
1.5 kg of Copolymer (Eudragit L) to 22.5 litres of water, stirring at room temperanire 
15 (about 20T) for 5 hours, heating to 50'*C, stirring at 50''C for 4 hours, cooling to 
room temperature, stirring for 2 hours at room temperature, filtering and drying. 

The 2.81 kg of CDC, gave the following analytical results: 

Appearance : white powder 

20 

Numbing taste absent 

Dimenhydrinate (HPLC assay) : 46.27 mg/100 mg of CDC 

25 Moisture (K.F.) : 0.54% 
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Chewable Tablets 



Examples 3-5 

5 The following were granulated and admixed in a conventional manner and 

formed into tablets of 150 mg (Example 3), 300 mg each (Example 4) and 600 mg 
each (Example 5). 

Example No. 
3 4 5 

Complex of Dimenhydrinate and Copolymer of SO 100 200 

methacrylic acid and methyl methacrylate (CDC)(g) 



Pregelatinized starch (g) 
Lactose (g) 
Saccharin sodium (g) 
Mint dry flavour (g) 
Sorbitol (g) 



12.5 25 50 

15 30 60 

5 10 20 

5 10 20 

58.5 117 234 



Ammonium glycyrrhi^nate (g) 1.5 3 6 

Magnesium stearate (g) 2.5 5 10 



Candfies 

10 

Example 6 

Complex of Dimenhydrinate and Copolymer of methacrylic acid 100 
and methyl methacrylate (CDC) (g) 

Sucrose (g) 1944 
Uquid glucose (g) 1944 



Mint flavour (g) 



-4- 
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The formulation of example No. 6 was prepared by heating the sucrose and 
the liquid glucose dissolved in purified water, then drying the mass obtained and 
dispersing in the mass the CDC and the mint flavour. The final dispersion was 
S pressed into candies of 4 g each. 

Chewing Gums 

Examples 7 & 8 

Example No. 
7 8 

Complex of Dimenhydrinate and Copolymer of 50 100 

mefeaGPylic acid and methyl methacrylate (CDC) (g) 

Gum base (g) 495 495 

Sorbitol (g) 637.5 587.5 

Mint oil (g) 10.7 10.7 

Menthol (g) 16.5 16.5 

Aspartame (g) 7.6 7.6 

Magnesium stearate (g) 12.7 22.7 

10 

Milled gum base is mixed with sorbitol (ca 40% of total amount), menthol (ca 
90% of total amount) and aspartame (ca 25% of total amount). The blend is wetted 
with purified water, kneeded, granulated and then dried at about 40X. The dried 
granules are mixed with CDC, mint oil. magnesium stearate and the remaining 
IS amounts of sorbitol, menthol and aspartame. This final mixture is pressed into 
chewing gums of 1230 mg each. The chewing gums can be film coated by 
conventional film coating procedures. 
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Soft Chewable Gelatin Capsule 



Example 9 



Complex of Dimenhydrinate and Copolymer of methaciylic acid 100 
and methyl methacrylate (CDC) (g) 



Gelatin (g) 



900 



Glycerol (g) 



345 



Saccharin sodium (g) 



5 



Orange flavour (g) 



50 



Purified water (g) 



450 



10 



15 



The formulation of the Example 11 is prepared by dissolving the gelatin and glycerol 
in the purified water heated to VO^'C and then, after cooling to 50X, adding the 
saccharin sodium, the orange flavour and the CDC. The mass obtained is continually 
stirred, and processed with a conventional rotary*die process, to obtain soft chewable 
gelatin capsules of 1850 mg each. 

The soft gelatin capsules are then dried at 20X and 20% relative humidity for 
five days. 

Example 10 

The Complex of paroxetine and Copolymer of methacrylic acid and methyl 
metacrylate (CPC), was obtained by mixing a solution of 3g of Copolymer (Eudragit 
L) in 150 ml of ethanol with a solution of 3 g of paroxetine base in 100ml of diethyl 
ether and stirring at room temperature for 12 hours. The solvent was then evaporated 
under vacuum and the residue was triturated with acetone. The precipitate was 
collected by suction filtration, washed with acetone and dried. 

The 4.6 g of CPC gave the following analytical results. 

Appearance : white powder 

Bitter taste : absent 

Melting point : 215-230^C 

Paroxetine (HPLC assay) : 42.50mg/100mg of CPC 

Loss on drying : 0.4% 



-6- 
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Example 11 

The Complex of paroxetine and Copolymer of methacrylic acid and methyl 
methacrylate (CPC), was obtained by adding lOg of paroxetine hydrochloride 
5 hemihydrate, lOg of Copolimer (Eudragit L) and 23g of sodium hydrogen carbonate 
to 300 ml of water. The mixture was stirred at room temperature for 12 hours, heated 
to 60X and stirred at 60**C for 12 hours. After cooling to room temperature, the 
precipitate was collected by suction filtration, washed with water and dried. 
The 18 g of CPC gave the following analytical results. 

0 

Appearance 
Bitter taste 
Melting point 

Paroxedne (HPLC assay) 
Moisture (K.F) 



oii-wmte powoer 

absent 

195-235**C 

43.53mg/100mg of CPC 
6.3% 



Chewable tablets 



Examples 12, 13 & 14 

Example No. 

Complex of paroxetine 
and Copolymer of 
methacrylic acid and 
methyl methacrylate 
(CPC) (g) 

Pregelatinized starch (g) 
Aspartame (g) 
Strawberry dry flavour (g) 
Sorbitol (g) 

Magnesium stearate (g) 



12 


13 


14 


23 


46 


69 


5 


10 


15 


10 


10 


10 


50 


50 


50 


409 


381 


353 


3 


3 


3 



CDC and pregelatinized starch are mixed, wetted with purified water, 
kneeded, granulated and then dried at about 40''C. The dried granules are mixed with 
sorbitol, lactose, saccharin sodium, ammonium glycyrrhizinate, mint dried aroma and 
20 magne^^itim stearate, then the final mixture is pressed into tablets of ISO mg, 300 mg 
or 600 mg. 
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Bioequivalence Studies 

In a cross-over single dose study on 12 healthy volunteers, chewable tablets 
50 mg (corresponding to 100 mg of complexed dimenhydrinate were demonstrated to 
5 be bio-equivalent to swallow soft gelatin capsules (50 mg) of non-complexed 
dimenhydrinate product 
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Oaims 

L A chewable taste masked formulation comprising a therapeutic agent (or drug) 
5 containing at least one basic group or atom optionally in the form of a salt which is 
reacted with a polymer containing at least one acidic group to form a complex. 

2. A chewable taste masked formulation according to claim 1 in which the 
therapeutic agent is dimenhydrinate or paroxetine. 

10 

3. A chewable taste masked formulation according to claim 1 in which the 
therapeutic agent is in the form of the hydrochloride hemi-hydrate of paroxetine. 

4. A chewable taste masked forinulation according to claim 1 to 3 in which the 
IS polymer is EudragiL 

5. A chewable taste masked formulation accoding to claim 1 to 4 in which the 
weight ratio of therapeutic agent to drug is 1:0.8 to 1:1.5. 

20 6. A chewable taste masked formulation according to claim 1 to 5 in which the 
complex of therapeutic agent and polymer is formulated into chewable tablets, 
candies, chewing gums, or soft chewable gelatin c^sules. 

7. A chewable taste masked formulation according to claim 6 in which the 
25 polymer complex is in the form of chewing gums or chewable tablets. 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/EP 94/03903 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A61K9/16 A61K9/00 






According to International Patent Qassfication (IPC) or to 1 


Mh national classification and IPC 




B. FIELDS SEARCHED 


Minimum ctocumentation scanbed (dasaficatkm system fol] 

IPC 6 A61K 


owed by classification symbols) 




DocumentaiioD searched otticr diao nununuin docinncntaiioi 


i to the extent that sodi documents are incb 


ided m the fields scardied 



Bcctromc data base consulted during the irtcmirtmnal search (name of data base and. where practical, search tenns used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Gtationofdocumentt with indication, where aiipropriate. of the ^ 



No. 



EP»A»0 212 641 (G. D. SEARLE & CO.) 4 

March 1987 

see claims 1-3,8.9 

see example 6 



1-/ 



□ 



Further documents arc listed in the oontiniiation of box C 



ID 



Patent family memben are listed in annex. 



* Special caxegprics of dtcd documents : 

'A' documcntdcfiningthegeneralstaicof the art which is not 

considered to Ik of parocidar relevance 
'E' eailicr document iNitputalidied cm or after the international 

filing date 

'L* docimunt which may ttsow doutats on prichty Glaim(s) or 
which is dted to establisb the pufalicanon date of another 
citation or other special reason (as specified) 

'O' document referring to an oral disclosure, use, cxhitaitian or 
olher means 

'P* document published prior to dw international filing date but 
later than the priority date claimed 



1* later document putdidied alter the intematiooal filing date 
or priority date and not in conflict with the applicahon but 
cited to understand the principle or theory undcriyingttie 
inventton 

'X' document of particular relevance; the dairoed invention 
cannot be considered novel or cannot be considered to 
involve an mventivc step when the document is taken alone 

nr' document of particular relevance; the claimed ii»cntion 
cannot be considered to involve an inventive step when the 
document is combined with one or more other sueh docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of die same patent family 



Date of the actual completion of the international search 

28 February 1995 



Date of mailing of the imematianal search report 

t 5. 03. 95 



Name and mailing address of the ISA 

European Patent Omcc, P.B. 581 8 Patendaan 2 

NL-2280HVRijswijk 

Td. ( 31.70) 340-2040, Tx. 31 6S1 cpo nl. 

Fax: (-^ 31-70) 340-3016 



Authorized officer 



Ventura Amat, A 



Fom PCT/ISA/aiO (teoDod ilieei) (fq|y 1992) 



INTERNATIONAL SEARCH REPORT 

Infomutioo on patent family monbcn 



International application 
PCT/EP 94/03903 



Patent documem 
died in search report 



Publication 
date 



Patent family 
ineniber(s) 



Publication 
date 



EP-A-0212641 



04-03-87 



AU-B- 


589991 


26-10-89 


AU-A- 


6168086 


05-03-87 


lE-B- 


58832 


17-11-93 


JP-A- 


62051627 


06-03-87 


NO-C- 


174032 


09-03-94 


US-A- 


5286489 


15-02-94 


US-A- 


4971791 


20-11-90 



Fetm PCT/ISAaiO {pKUnt fanily mat) (luly 1993) 



